CHAPTER XIII
FUNDAMENTAL PRINCIPLES
RELATION TO EARTHQUAKE SEISMOLOGY
The fundamental principles of the seismic method of ge
physical exploration for oil are the same as those of the mu<
older science of seismology which has developed over many yea
of study of natural earthquakes. Instruments for detect!]
and recording the tremors of the earth caused by natural fore
have been used since around the middle of the last centur
Careful study of the times of travel of the different types
waves or phases, as recorded on these records, has led to t
development of fairly definite theories of the constitution of t
earth and of the propagation of elastic waves through it.
fact, our most definite ideas of the nature and physical properti
of the earth at great depths have been obtained from the analyi
of the travel times of earthquake shocks which have been trai
mitted through the interior of the earth. As worked out frc
such studies, the earth is now believed to consist of a qui
definite series of concentric shells of material with difiere
elastic properties.1
Although the general theoretical background of seismic pn
pecting has much in common with earthquake seismology, t
nature of the seismic waves is somewhat different in the two cas
This difference is principally in the period or frequency. Earl
quake waves have periods ranging from a few seconds to as lo
as 60 sec., but the waves used in seismic prospecting are of v<
much shorter wave length with periods of the order of 0.01 to i
sec, The fundamental principles of the instruments used i
generally the same, but the details of construction are grea
different on account of the difference in the frequency to wh
they are designed to respond. Also, of course, the instrume
1 For an interesting diagram showing the shells and discontinuities wii
the interior of the earth as derived from the study of seismic waves,
Macelwane, 1936, p. 227.
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